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(54) METHOD FOR FORMING POLYSILICON 

(57) Abstract: 

PURPOSE: A method for forming polysilicon is provided to improve an 
electrical characteristic of a thin film transistor by removing a low 
angle defect and flattening a projection of a grain boundary. 



CONSTITUTION: A silicon layer is formed by depositing an amorphous 
silicon on a substrate. The silicon is melted by scanning an excimer 
laser of a full melting energy band on the silicon layer. A polysilicon 
formed with grains is formed thereby. An upper portion of the 
polyslicon is melted partially by scanning the excimer laser of a partial 
melting energy band on the polysilicon layer. A low angle defect is 
removed by recrystallizing the polysilicon thereby. 
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£ 4fc £ 3-°-] Dft ££3**151, 

£ 5t- £3jsr£ ^-^]'u-°l 'S^Jflia-fr ^ i a^.o|j7, 

211 : 7|* 

ftTjc] ^Sj-fc 7]£ wi n. £o>*J £*|7l£ 

■g- SKE*l|£-( Semiconductor layer)* ^^*H 3i?V #J>^-4 nH^o] Sl^tr tt£*H4r-& 

^Bj-H^7c]^:E|(Thin film transistor) <H| 3M4. 

fil^AS, 4*oj» w}^;^. *J<£^, 4 3 H<>1 #4. 

^-9^]^^ 4 ^ §4 ^M|S] ^^ r £, °V&*I^ >a^1^( Amorphous Silicon 

) ifcfe f^l-yel^Poly silicon)^-*] 4-8-*U 7 -, Insulate layer)i?-£.te -SMS <244<SiN x ), *J4^ ^44 

(SiO z ). #$^MTr<Al 2 0 3 ), €^ A r°lH(TaOx)T d l ^^(Passivation layer) *-^r ^ -fr7}% 

g*3 3=te ^StM 4*3 4^*(Electrodc layer) W1¥(A1), Hl(Cr), -&4 « «(Mo)*^ 
S*! 0 1 ^3J*^44HeL4. 

oil; 4 il^o]] 4^ *^A|(Deposition Apparatus) ^, ^4 e) ( sputtering) ^l, 447l^A v (Che 

mical vapor deposition) : CVD)#*1 ^fr *HMH 3]4r.:i44 (Lithography) ^-fr ^4^H 4*4*1 

44 '<&<>} 4 & tir<?.4|*-8: #44 3Sl5£4«5l*l <*t-& *rJl #7] ^l^o. ^£-7* ejj^l 

>WiMft^.fi.s tMS^ 4 nfl, -»7i tts^lM -a**!** °.144fe <r#4 €4. 

#4 #7] ftj^^A 41 #^4-^ <r-#4 ^4. 

aeU *7| 7jlo)H^^-o. ^. 7] ^^^oija-I Ei^J^o^ £r}, 

44*1, ^E^-hElfe S]^ f ^EUl ^^HA]^7}(Active matrix liquid cryst 

al display device : AMLCD)-S ^^^A^.S. -S-*€4. 

F J4°J -tl^^CPily crystalline silicon : poly-Si)^] ^J-^l^o^ A>-g-^ ^i^fl- Af-g-^-o.^ ^8*^?I 
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Sl-g-^JS.. <>H ^-PHKSolar cell) 4 <4S*i i*H4°l] 44*1 2 #4. 

x£$ t o>-g-5)i deleft <>)44 4--^ ^a}-^-ar 36)cfl £-.£7]- 350C^5LS] *l£4e) 4>:«iH<M 44£~£ ^sfl^ 
4 si?) *)4»l ^144. 

aeR of-S-xii <ge)«uHA|d| #74 o]^£(< 2crf/Vsec)fe 44iii 3**1^3 <>) 444 A <H 4 

afl.^ A?] o..^. 4-8-4.11 >F_4 jl^AiS. *»!■ u }!= tH-g lH4fe ?^-Sj.&^4<Drive circuitry) 4 44Ja + 

s] 44& <W) 44. 

*)]2-5)ir 44-?.$*]^ fe ADs^r ^el^^V cfl4°f| ^ElJdoJjES];*; ofl^^i^qjo) 

.-6.43^4^1 4-S-*)^- 4=1&»±4 S H fl 444^-fi- 7f^li $44. 

^4, ^-^711 443fe 44=1^- 44"S314^H •g-el-ae^sl 4=9- t* 434 20~550cnf/Vsec 

^-Sr aatft* ol-s-s.-;?- 7 r *Ui <U4fe 3W4. 

4^2:4 "l^sfe 44-BL<84^H i334£-S- 1^44 4#3i ^e)e^.4 ioo «11 4§-4. 

o|s|^. *j.o]-v- -g-^c^o] ^3(Grain)-2.3. -7^342, 4&2] ^ a] Ji4fc 34 3 Wdefect)-3- 4 
^12 21 fe 7|444 

444 #4^21^- i3M- 4fe 4^1«fl ««|J8aA]^« 3$ #4 444. 443i?- ^144 4¥ 
4 £4s 4^«4. 

*}m 4343-24 4fe 434 SPC4 MIC?], «W«|8W*l 0 1^<a tM 5*4. 

4- 7 l SPCCSolid phase crystallizalion)4l!-& -'^4^1^ J?-sS4, :>'-'-■&( 600 S. ) ofl ^ 4-I"*) ^43^4 ^^44-fe 
4'S f> ]4. °1 4'S4 Jl4°)14 ^^44°] -tH^I iS-i mi ^.4(micro-twin, dislocation...)^ ^oj-A-] 

3 3 £4 l^a), 48- ^.447] ^14 CI ) Ji&(~iooo:sL)a] $4444 /■IW-S. ^44-2^. 4-8-44. 444 1000 
t«14<*M ^.4 s^fe 4^4 44 ->i ^Htflft) ^,11-=. 4-84144 *H= 43<>1 &14. 

47] MICCMetal induced crystallization)44$r iNrfrS^^ 4"?] AS, 4-&*1^43<? 1 ^f-& 44^°1 
^i: 48f|#o.iM ^^44fe 4^1 °l 4. o] n. ^^4 ^fe 41-31^-4^5^ 44<H ^fe ^4-& 

44. 

44^1, 500-e^x.o] «)-g-g->g^5l7> 7>i?44. 4^114 ^*]4^- -S"4°fl ^4 47M<U ^14S -«- < y4. SE 
4. tt l 4$s 24 ^.^4 6 liis ^^^^1^1 ^.^^ 44 *^I44. 

44 t- Sl7i njis-oil 7)4 'S^l^W 4444. 

°1*H«1|«>]»I 4*S(Excimer laser annealing method) .2-51 44m€' : lA^lfe 100crfA''sec «]4 

A| a^sfi- 7>^ t- 5U4I i4^ *44^°1 

'€4<^ 44S-i?- ^^4^1-fe -S-2l42)€-2: ig^4 2:7|ofl ^s]^- *<|^-(Silicon seed).vi^-el »»4p1 ^lals-oi ^45) 
°Me) n?l)?!(grain)4 44 4 SU4. 

^2)5 ^^^4-& •^4^4(lateral growth)^ 4 ^4°)] -3- #=342: <S4 4 Sl4. 
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44 4<i}e)£-4-V-4 434 ^Elg- 3)1) $W*\£& 3.^, 4 A «r*l =S ^4 OjL ^44 44t)1 4fe 

45)-S?-44£- SjrflS : 9" 44-2.i2-4£- 44°fl4fe a^-KSuper-coolingH 0] 61) *1 \144 4444 4£- 

341H 4^4. nel4. *)h 444 44713 j±4 *j44, §^0.3. 44^44 4444 4 4434 
n 2)144434;.,. ■iW 1 ^] « *3"H*I $44>2l3-(poly-Si)44-& H444. 

4^4 44 44, 4i4 44^ 444 44340- ^4444 Tt<&i\7\) rrt ^-<?4 44s 

44^3 (thin film transistor : TFT) 44 SZ c f. 

444. la M14 E lei 44 44, g-Xfe ^rfl 34-S4 ?le] JA4-ir 4*14, 4H4 ■€■ 4 

■■q°5L Hti*i444 44. 

44 £4 43^*1^(11)4 ^"t3— s 44-34 *MI3fc £el£*l as|]4(13)S-4 °-$43 ^b!s.£_s. 4"3 
44S: 4^^i 7 -, 4 ^14(13)S-4 nul)44£i:14 (grain boundary )(15)-& ^^4^ 43444 45-44. 

a}7l4. 44 «W4*°l*ltt 0)44 ^44 i-eHlsm^l 144 431-1- 4«344. 

s. 2fe °<l44i!fl44-3- 0144 44-84S 334-!- 44 4444 7^4 ^-44 44^-44. 

£44 44 44, eflo]^ 4-8-44 44 4«H| ^44 o^jFii^eJ^-fr 444 44 444^1 44*l H d 

44(4-£4)4, 4^3(33)4. ^^^(35)-!- JgAS 44. 

44(31) -5H 44 *<8«S(35)C 44443, 47) ^-<g«s(35) 4°1) 4i3« 4*14?>4. 4 4^1 4^3. 
(33) 4°fl4 sH|444(37)-a- Jf-A^l 44 t\\6\-a\i$ £. 4>-_a.4lH 44 oJa}*}.^ s]a, >>>7] <J>4^ »} 
£ 47] ?<9«£(35)& f-afl 434 4-6*1)3. 4££)44 444i 47) 4*U 4^3.s4)€iflS 43^- 444-S 44 
7)1 €4 

4 "11. ; S ; S4s|fe«e)^el-^ :ie)]44 44-S- e)H4l]3 £-44 <>I14*]4.E4 7}%-$ ^£4 444E°H 4*11 4| 
4« <r #4. 

a 3) 4 H714 of|u|*) 4514 ^m- 43- 4^4 ^^4^, ^elf? u r n>5) aeH-y^ 37 lfe oflU^lPJSoj] 

44 37i) m*) ^^^s 4-Y°i ^'^4 -T- m. 



4, *) °1144'aE 4f ^5l ?f44 c, l 4*1 «8«?(low energy density regime- Partial melting reg 

ime), 44 -yete*! ■Jl" ^2. 4^*1 ?V4*I 4fe 4?.i 1^*11 7>4£<>§ «j (Near complete melti 

ng regime), JL °H 44 ^ ^ ^-^-S. ^5le 44°1 444 , a4*l 444 4c- <3^(Higyh energy density regime 
- complete melting regimeJAS 4t? t 1 Sl-S- 13 !, *7l 4 <^^<H)4 ^e)^ ^^^0)7]. ^e)^a 

4 *]€• 44°H, 4*) 4-S- 44 ^le4°l <lsa^ ^4^4°) "8444 -i.44 0 l 4^°1 4-V-^)4°l 44^1-^- 
4^44^ 344. 



aelJl, 4-4 44 ^e^o|] 7 ]-4&.<8<J»(Near complete melting regime)^- 4^*114^ ^ r 44 ^4^1^-4 44 

3 £S -ae)4*4°l 44 4«H°H. °1 *|h-S- ^ 4444* 4 4 Sife ^3°14. 

44^ 44 4443-?.^ ^.44 4^a- 4444^4 44 £ 2ii 4^44 44^4. 

44 4^(31) 4°fl 3M*1»J ^^1-2: 444- 7 l 44 4^(33)4 47l 4ah(33).^ 4>a-& 4^44 
44 4?K3D4°ll ^4471 44 ¥ < 8«a(35)<} ^^44 44*1 4434 4444 €4. 

44 ^ A d-S- 444 -S-el42le 444 4^4 4^4^. 4^1 44 ?))4' :; IU<37)-& =MM 44«H] 4*0 544 
*)44. 
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c}-g-o.5i, $7) 4&a<33)s -sain #4 7i*(si)fl«i ^--a ^4 *%m- mm. q&os. %±mn 

X-Y^Eflo]*] 34] ---o] 7jjjK3i)<>l a|u 4*4 I £W, eil6]^H]oi] <sq af) 3^47} 4 i i L 43l4. 

£. 3* *7l eWa-3- 4 -§-44 4S-4-* *)e)i*-fr fl^HM-te £*14 ^£44. 

44 £4, 4 -Sfi(A,B,C)-2- #'5M 44 aW*)^) ir-^4fe 4*j£- 4S-3 <*-4!4«-& 

«j til*) 44-^44 444- 4-2-44 a>i^e)(4l)7> H^44. 4 ^ °))44 ^e|€ 4 444 

«4*84 44-& 4-8-44, B J3-£ (^rfl ^444)x2wfl j±4 ^4. 

2*>ii*(47H*lfe 47] 1 4^4 0 fl4 $^4 4^4 44*1)4 ^444. 

ne)44 N4 ^4 ^4^444 £444 f-eKl^-S- ^!(A,B,C)44 7lE] 4# a**!(43H -3444 
*W.4. £4 44 4 £-4<^(A,B,C)4 44fe -V-^-g- #eKie)4*4 ^a)oJ4£43(4ia) <8«W4. 

51 4fe £ 39 D4 444 4c|)5l44. 

S-44 44 44, 44 D4£-£-44i?4^4 afl|44°r44 9.44 .^^^"io^, $7) m^*)?} 

m 4-4-2--5L I-S-^-(45)-a <8444. 

4 H. 44 l-#- v i'-(45)4 &4fe 44 -300A44 44. 444 44£- ai444 44^4 -V-44 a.sfls|. s|7l# o« 
31444 ^Ji4 371 nfl-g-44. ^1)4 ^ 5 )^ 444 -#7l rz2fl44-£45) 3)* 4444 4 * 

4^ 44 D444 nfl-&°14. 

£ 4, 444 44 44 *44 144 4>?3 *s 44^4 1^444 £ 54 £44 44 4^,471 :z444&44 

44 44(low angle defect) (5 1 )4 44 £444. 

^-71 7440 ) *J44fe 44£ 44 44^4 44 444'4S- 4-4*M] sq^l 44 44S4 £44fe 44 444 
*«l 4^47>t11 €4. 

»14 ^1. ^44^i -q«fl -ael««l a^^-471 N44^, e^t S^lr-S- ^J-?^^ ^7-h 43 o]aj. 

^dt^ 44 # el-ae]^- ^el^sH $3t*|*a| ^ll4aA| 4-8-4^1 5)4, W l-el^E)^ ^ife 
^°) 2)#4fe 4^ & 71^1711 Jfl4. 

°1 "8, -S^e)?^) ^\%\ M)S) ~i?lKi4-?rC) el°fl 3* Jgfc*M«te S^ft- ftfe ^)<H] 

4^S-4, A J-7l Se)-kl2)^ 4£^*4 4 v 7l ^^f4°l- 0 ) ^l^«14 ^4^^t°il 5)*f| ^l^Hl cfi^.¥.^^7l- 
4-?144. 44 -S-s)^5)^°) 3£<ji-S- ^14-<»1 as el t]( Mobility )7f ^44*1 ^444. *-4^ 

^j^e| 4€- c §^a-4?14. 

444, 4°<)£- 4^)^44 Jg44 #4^e)^4^s ^£41^-2- £S= tft ^.4^ ^la^'S-a ^^4^^ 
4"^) "r^ 4-§- 
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4£4 44 44 444 4443 44 4 44°ll -S4443* £34 4^4 444 ?44fe 4314; 44 4°H 
o>-g-s)i *!444 444*1 44444 H444 43)4; 44 4el44 301] 1; *ja 433^ 01)44 <^ ^ cfl *q 43 
43144 134 444*1 44 3444 434 444 $-43 43 33444 44^5., 44 44-°-.§. 34 3444 
.-x^^l-S--^- 4324^ 433 -$444^-4 <844fe 4414: 44 334 -S4-tl4-e*4 4<Hl 2 4.S. 4433 <H)4*1 
<34tf|4 444314434 -v-Aiofl $4 -^444 47I -S4444 4^44 4*1 ^ 4^4 3*1.5. 44334 
2 i3^44 #«8<lsi asNlt! Ml- 0 ! 34 *W4 aufl^Ja^q^ ^4444 44KI- £444. 



44 423 , 3 °!4i4 3444 4443144 4 3-4 2/otsI 4*1] 4^3. B|]4*J4a 4fc 34 44i>-£- 44. 



4 44^ 44°D 4# ±4 ^^4^4 444 444fe 4414; 44 4°H 444 44^4 §44°! *24& 
44 434fe 444; 47) 44??4 44 14s 4434 °1144 3444 4443144 M J4 ^444 44 44^ 
4 444 44 44 3*34 4-fe £4 4444 :23134s 43*lfe 433 4444-S4 334fe 444 

; 44 3^4 4444-S-4 44 2 4s 4443 °f|43 44<^ 44431444 4 ^444 A J4 §444^4 
£.4°1 SMs 44 33 4-a. 'fl^34fe 4 , S- < ?-.a ^-313 44 £4 444 .T7.4344444 ^4444 4444 
^44 3^ 4 4. 44444 o}<g$B. 444 451444 4444 444; *fl 1 444 3-444 444; i 2 44 
4 41 3 344 3344 44|?? 5.444. 



43 -^31^ 444 3444 4443144 « 44 ~2,«d3 34 44-°~£. 44. 

471 41 1 344 471 4514144 344 *44 41444 414-^4 44 34 43.03. 44. 

47l 41 2 344 4 3 34-4 43 4x^14-^- 444 444 44 4-SV44.°.-3-44 344 3444 i^-3 

44 £314343 34 44^a 44. 

44, 444 -^44 4^-44 4 444 44!- 4444 444-S- 4444. 



4 444 4€- -g-444^ 344 4^4 4*fl«l ^^4 4^ 0 ll 4^1^<>1«3 ^^13 <H°-1 34 (low angle defect) 
(£.5.0-1 51)4 ^-211344^3 ^9^3 4?] 4#4(£ 4-«l -15)4 -413471 3*i 14s. $-4 43^44 4^4 ^ 
44 4?-l43?^-4 24a 344 441^4 ^-H43 43 1*>S ^44 -S342]-?:- 333^1 4t-^-3 nsfl344cl 
«1 444 ::t2ll3444 34s. 44 ^.^431 3^4fe 4H4 44451^3. 444 34 4»S^S 344 
-^=11-4 4213^1^ ifl4 ^4 7fl34 ^sll°a 4444 4444 ^44 4^ 4 ^i4. 



4/114 ^44^., £ 64 4 4^°ll 44 ^144 4434 4i ^44 314*1 « ^144 ^34 ^ 3^44. 

3^1, 44(4^-4)4°tl ^3^1 #44 444^ ^4^44 t!) 4*?. 33 (4 ^-4) 4 7)14Jr:>iH3(4-^4)4 434 4 
, 471 ?114S344 d J A j4 344 43°!1 44S- 344(SiN x ) 44-^ 444(Si0 2 ) 44 33434 4444 4 
344 <834 4. 43 334 4<>ll 444^44^4 4444. 

43 °l--S-4^ 4444 4 ±4 3 3444, 44 4el^4 ^34 434 ^34 4£.^14 4^.^4 4«fl 44 34 

44 4^-4 ^1444 l-4*.4 434 444 44. 

SH444, 44 4-&4^ 44^4 34J4 44 43 43 4444 ^.44°! jftfl 4^7> 4o>7>33 ^. 44°11 4^1 
4 44(pore)4 <^343 44. 
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o^n)^ 7)^-4 43^5)^ 4713 j^a x^-v. Pjoio) s) 7 ) rifl-S-o|4. 

44-2-3, £ g°1] s.7)4 44 ?j-o], £ «!-^o|] 4iHBfliE}(io9)-a- 4**H -8-7] 437I4 4°l| *H4 445) 
7l44£4 ii^l^ 43444 £3fl 3*<J44 $e)4Nefr to <)444. 

4?) v\s>.el si)4U09)<4,r t^^*)) "3(111)4 444^^4(ii3).?.3,444°l 4434. 44 
44'3. , i! c ^(iii)*1)48- ^^1 44^-4 44 .^H144 ^44:a. 4?] 444*W m-S: *H n4444^4 4 
4. 

4, ^-7) ^Wm) ^ 44 I S'3 < 3sHm(ii3)4 4*11 f-4s)-v=r aiW^sl 414*: 4iM) 5);- ?M 

4. 

*} 1 444 4 ; d'3^ <s J^Bl)^-Sr 444 flM*^- 444D ai)44t- ?U34 4?) ?j)o)7-)«j5) 4 

«1 ~2/m^3£ol^, «1H4 °HM^cHfe 47) *!3*4«*<>1 44*1 ^4^4 =1^4 «H 44 4444"! 7)444. 

47) 444*8 sllS^ "3(1 11)4, *) °flM^l«5L <^-£-3 7^e|^ ^ ? i 0 ) 7 > 45)^- ^^)ji4 2)4 43H4 
44*1, 4?1 44-1344 #2)4«)-SH 44-^-3- 4<& 4 814. 

0)4 £ 74 424*1 ^e)^44-fr 4^ 444<a 4el4e)e ^444^= 4^4 4^^4. 

£a)4 44 40), t*j. ^40)) o)*)| Aj. 7 ) 7)4(211) 4°11 444 4 4^°)) 4€- 4^3sl|4a- 444^ -r 

Wfls) e))o)^«j^.^A).^7)] E)feni|, c}7) 44'S% 1 <8si SD€<>1| 2)31) 4?1 Hel?4 44*1 4 C1 I4 44 44 ^4 
4 4fe 4°J-^iS- 34 44*1 ^14-2- 4fe 42H!«1§344 4444. 

44-2.3., 2 4 4^1^ ^aKH H\ afl 471 44'434'SHl -4 sfl 13^4 -i-el^el-S^S- 444*3^^ ?flo) 
*lU-a- a4«H 47] -g-el42)S-^ 4447} ^4243 -S^l-^ 4a) 71)^^4 4.0 <?_«) aj. 7 ) r?.e)|«la^p-) ^ 
44 §H4 471 7)6) 4fc ^444 4^es44 <34 4 44. 

°1 "D, 47) 444 , a4 4& , at)-S- £-4°)l ^M-os o)4e>H4 n *> >_44*H*1 43-44. 

si 84 4 4^°i) 44 *J44 14*1 44444 £44 44£°14. 

£ a)^ 44 £o), 1 444^ 4'S°il ?-\n 44*1 43444 44^1^4*1 :2*ti444e)g]4 44fe 44°)) 
«-f (B)4 4444. 

44^3, 243. 4£4t)4'34 444°1 4^1 tt¥(B)if ^17)4, 44 -S-44^r ^44*14 D l 

*\}3.#°] ^44 -&2l^2ie 4£*!144 4 Si 4. 

444 44 44 4^as ^^4 l-2)4«l€- 44 4VJ^ Ulel^^H, 47) 7)l<>lS44( n lS7.1)4<>i] 4<g 
^ki)s «i)E).y.44 ^^44. 

44-2-3., 471 <^E)a ? - Aj-o)] ^44*14 444jl 31)6)^4^ 47) 4^14 4°fl ±$#3 0 H5)°1 
Ti) 2 ?144 711 3 4^4 ^^4xr 4^1-2.3 i$)^£4--:- 71)44 4 Si4. 

444 -tt*Hte ql»lHlH.-iE))7)^(inverted staggered) 44S^.4^4 ^13 5j-47)4, "S" Tll^S ^(Top Ga 

te type)°flii 47] 4=1421^ ^4^4 4"3£-3 45.^11^-4 ^'43 A)-4-5fir 44 s ! TFT £.4°fl 4*14 4 44. 

V>'s o] &4 
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444 4 4^1 4& IH?M4 434 44^ ^tfl^j ^HaW^-"?-* g*) ^el^-S- 44 44 4134 
4 -4 -7-4 4«<9°lt|A) <*|AH?lH*l*a -2.il 4?] mn-Q 4<«1 ^1|3>*]4 4ir 4*8.2. a4N! >H*1 4 

4 *H7)4 1X511444^ 44^ 4444 ^444^ 47|*] 4-3 °1 ?M4 TFT £44 *fl4^ 4 $m it 44 Xi4 

#-4, 4?l 4343^4 W4 ^U){.j ni|S. A}£#_0 jiLAi ^^Ml^l -?-7>7> *1IUH $o).*| 7 > 

£44 44- 

(f>7) 47*4 a® 
^■44 1. 

7l44 4»144r 4314; 

7}$ 443^ 444°} *Je)??-44 H44lr 43]4; 

4?l -413154- iM l4i2.444 T vJ °f|M4 <$«NI»1 <*MHefl <=>]*] U*^MH 4?] rVla 4443 3. 

Wfe 4$«s £4 1J4€ -3-s 4^s)fe 413 S^HM** *-8*R= 4^14; 

4?] *g<83 ^a1-aa|£^ 4*11 2 42. Y-**^ °1H*) ^^*M*| , 8£'*M-*M 4?] 4^)4^ £ 44? 

4 fl^s 44 S^4^ 333 *H= tf'flJis. nN?! *fl £ l 44*W4 nan °i 4*43 4444 ^444^ 
4t«4 

^tm- -g- ^4 44 

344 2. 

7]44-?«14fe 4314; 

714 4<*l >W <ae|l?£ -?-44^ ^e)?4-& ^44 47114; 

471 43^4 -4^1 14^. 44-81) ^^Pl ^4HbH°H U4 444<*l 4?) ^lai 44 4-2 3 

^4 4fe 44 ^44 naKlfcs 4^1^ 4^ #343^4 ^44 43)4; 

47) f 4 4°fl 2 4s 4411] °114*l ^A)oieiioi^«i^. % 7 ] #c)42]e 44 

44 44 €^4-Ti *H4'44*r 4^-S. nelltl ifl£) 14^1 7 1 4 a*i)<y44cl 4444 ^444^ 

-g-cl^Elet-a- 4 ^, s)]e]^4^ *j?i|^ 4**1144 H^4fc 4t})4; 

*)1 1 444 S J^44 4314; 

"ll 2 #44 *U 3 #44 "^4^ 471) 

4 5444 i^^Jdh7} 312:44 

344 3. 

3] 2 4°il Si°14, 

47) 3] 1 444 47l 4sl*I1'6-4 44^1 *-g-r>, *H*p e ^sqi ^o] i.4 ^3:4^. 



%-ifmS\ t]-2001 -0066251 



Ht"8- 5. 



^7|)1^ ^-2001-0066251 



.v.<d la 




-10- 




-11 - 




-12- 




- 13- 




- 14- 



«-7}]l^ q-2001 -0066251 




-15- 



4 «*. 



$-7}]^ -Lj-2Q()1 -0066251 

JT:«! 6 




-16- 



4 



3-7})^ -^2001 -0066251 



1 *l" 

i 



TI 
1 + 

ll 
II 



IT 
II 
14- 
II 
1 1 
1 + 



211 



W 

i + 
IT 

icr 
i± 

IX 

i + 
u 

n 

i + 

! I 

•X 
I 4- 
l(T 



2 *t 





u. 


T" 

1 






• j 
i-t- 

U- 








i 


rr 




i f 






f-+- 
IX 


1 






J-L 






nr 


1 


rr 




n 








1 


+-+ 




*-+ 














L-L 

rr 






rr 


1 

j 












a 


i 


cr 




Li 






rr 


1 


tit 
(-+- 




rr 

M- 






nr 


1 
1 






rr 





0= 



33 



3 n 
i 



n 

i 




-17- 



